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A bstract
T hepr o c es ses ofevaporatio n o nthegr o undin Doqgke m adi Riv erBa血 n ea r
theTa nggtla Pa ss were observ ed with w eighthg-1ysin eter m ethod 丘o n M ay
to septe mber1993, and s o me preunh ary r esults w er egot･ Ev apor ation
mainlyo c cu rr ed fro m M ay to Sept血 ber andthed aily m ea n soilev apor ation
in Julyis higher thanin other Tn O =ths; there is a nic e h ear r elatio n ship
betw ee nthe soilev apor atio n and w ater e v apo ratio n which observ ed in 20c m
ev apo r ationpan;the s oilev apo ratio nis m tlCh i dn en ced by Br Otndstlrfac e
w ater co rlteZIt;that v aried n ot only with the change ofthe W aterCOZ7tent, btlt
also with w ater c o ntezzt s elf; the ev apor ado npro c ess es areinnn e nc ed by
topogr aphy thr o ughchanging clim atic par a m et r s and the CO nditions of
stLPPlying w ateron thegro und su rface, as ev apor atio npr o cessi strongerin
the 血 edays,the s oilev apor atio nat thetopishighertha n atthebotto mfor a
slope; the d aily pr o cess of s o皿 e v apor ationfordi 飽r erlt gOnnd su血 ce
co ndit o n sisquitedi 飽r ent･ Compa rl喝 tO the w est of the Plate au･ the s on
e v aporatio n in the ce3Iter Of Tibeta n Plate atLis few ･ The 皿 al soil
ev apor ationis estim atedtobe abo ut300Ⅱ 皿 ･
Key w ords=Tibeta nPlateau, Soilev apo ratio n, s atur atedsoile vapo r atio n, w ater e vapo ratio n
Ev aporatio n, as a mitary pa ram eter r ela血g w ate rcyclepr o cesswith e n ergye x change
pr o c es s〉 phys a n 血po rtant r olein e nviro n m e nt change. An observ atio n o nev apo r atio n w as
system atic auyc ariedoutin Do ngkem adi Rive rBa血 n e a rthe Ta ngguh Passhth亡 C eEter Of
the Tibeta nP hte a u fro m Mayto
■
septembe r1993･ Theitem s ofthe obse rvation ar c s o且
ev apo r atio n, w ater evapor atio n, s atu r ated s oile v aporatio naJld w ater c oⅡterLt ins oilo n
the
gr o u nd su 血 ce･ Based o nthe aJlalysis o nthe observatio n, s om efe at
tu es of ev apor ation
pr oc esses h the studiedr egion a r epr e sented inthispaper･
1 OB S E RVATIO NA D R ES ULTS
T he observatio n site (Bq is lo cated h the Dongke madi Riv er Bash
(338o2
'
N ,90
0
o2
1
E,507 0m ･ a ･s･l.)･ The gr ound s u rbce 岳 s m o oth a nd wnd･ fo - ed with
gla ciation a nd c ov ered bya shglegras s n otl nge rtha n3
･5 c m･ The Dongkem adi G hcierlies
血theheadw ater ofthe river, a nd bare r ock appear s Dea rby･ Ac c o rdingtothe observatio nh
a uto m atic w e ather station
,
the a 皿 lalm e an ahtemper atureis - 6･0
0c with an a mualr ange
of24.9 K, the monthlyTn ean airte mperattlr eis ov erO
o C to m Juneto Sep･;the al nualme an
-8-3 -
rehtiv e humidityis 65% andthe precipitatio nis mainly o c c uTT ed 丘
･
o m Ju n eto Ang･;the
a n nualm can windspe ed is3･6Tn/s, With an 血egularlyprev a血 g winddirectio n;the e xtrem e
氾 血 m s our r adiatio n oc c urs in May;the stl血c esoilis w et withm e n w ater c o nte血 of 46 %
fro m M aytoSep･ ･
w eighthg-1y由meter m ethod w a sused inthis obsez
･
v atio n･ A natu rals onlump is
is ohtedh apa nandis weightedr cguhrly･ T he s onev apo r ation c a nbe obtahed byfo 1lowhg
for m ula:
E - AW/S 十 P
,
(1)
where ‥Eis evapo r ation; A W is weightdiffere nc e ofthe s oiuu mp;S isthe area ofthepan and
p
,
isprecipitatio n mea s u red on the gr oundstlrfhc e･
A n 血 re s o正 hT nP, 2 0c m 血 dia meter and 17c mh highs, w asput hto apan, which
w as stetted 血 the s oiland letit
'
s s u血 ce withthe sam e highas surro undhgs oil. T helump
w asw eighted andreplaced by a new o ne at 20:00e v eryday. To obt血 the s atu r ated s o且
evapo r atio n, take anothe rpan w 叫 s oil, and which sho uldbc ke ep ins atu r atqd state･ h
addition, w ate rsu rface e v aporatio n w as me as u red withthe s a me sizepan ･ To studythe 曲 ct
oftopographyon e vaporatio nprocess) s oil1ysimeter w ere s e ated o nthetop a nd midd16 0fan
hnn earB C with a heights of 300皿 ･ O bservation w as als otaken with 2 ho u rhte rvalto get
the dailypro c e ssofs oilev apo ratio n a nds attlr ate evaporatio n o ndif6ere Ⅱtgr o undsu 血c e. T he
s oil e v apo r a血 n a nd w ater c o Ⅱte ntals o m o nito red alo ng altitude 丘o m B Cto the gla 血
'
s
t 血 s. T he mo ェthly m ean e vaporatio nh the pe血d 丘o m M ayto Sep･ 1993a re show in
Tab k l.
Table1 T hed aily m e ans ev apor atio nand w ate r c o ntent ofstl血 ce
hDongken adiRiv e rbasin 丘o m M aytoSep, , 1993
Mo ndLS SoiEe vapo ratz
l
o n Sa 加 rateds oi7 Wate T･ eV aPOra tZ
l
on Wate rc o ntehEof
(m m) e v apo ra tio nlm m) (m m) s urfa c e s oz
l
l(%)
M ay o.8 2.5 4.3 43
Jun. 2,1 3.3 4.9 40
Jll. 2.7 3.4 4.6 52
Aug. 2.5 3.6 4.1 45
Sep･ 1.8 3.0 2.9 47
Me an 2.0 3.2 4.2 46
2. F E AT U R E O F E V A P O R A T10 N P R OCE SS
n e evapo r atio n pro cesses o n a gro u71d s u rfa ce are c o =tr ol by 社s e EVho Ⅱm cntal
characteristic s s u ch as c山m atic par amete rs and gr ound sd a ce c o ndit o n s･ T herefore,
ev apo ration r elates w euwith w ate rev apo T atio n〉 w ater c o nfer,I ofs oilandtopogr aphic血ctor s1
2.1 The T elatio7LSht
'
pbetwee nso z
'
le v apor
･
ation a nd w ater ev apo T
l
atio n
Ge n erally, the obse rved w ater e v apor ation is obt血 bythe pan with20c m of dia m eter･
The obs erv ed valu eishighertha nrealo n?andke eps a血ear r elation(Z hang,19
2). Anyw ay,
the obser ved valu e of w ater e v aporatio nlS ago odparam etertoindic atethe po ssibnityofs o且
e vapo ratio n. T he relationshipbetw eend ailysoile v apo r ation(E)anddaily w ater evaporatio n
(Ew)o nBCsho wnhFigu reユ 也 nbe expre s s as :
E i 0.726E
w
- 0 2 0 (m m/d) (2)
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withc oITelatio n c oefBcie nt of 0.853.
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Figu rel･ T he relation shipbetw e endailys one v apor atio n(F)
a71d w ater ev apor atio n(Ew)
2.2 771e r elaiionsh[pbetwee n s oile v apor ait
-
o n andT4 2teT･ C onten t
T he po s slbiuty of w ater supplyin s o丑is an 血portad param ete rto go ve 皿 S Oil
e v apo ratio n･ T here would be a relationshipbetw e en s oila nd w ater co n暮ed(Bruts ae rt, 1982).
T he relatio n ship betw e en d ailys oile v apor ation and s u rfa ce w ate rc od ent hthe obser ved
pohtis sho wnhFigur e2. T hefollowing eqll ationis obtained byc o rrelation an alys虫:
E -(w/23.8)
L6胡
(m m/d) (3)
with a c orr elation c oefBcient of O･8
.
35. Thederivativ efo r m of Eql ation(3)is:
芸= o 2 46 WO･”6 (4)
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Figure2. Therelatio n shipbetw e en son ev apor atio n(F)
and w ater 00 rltentOfs oil(”)
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Equ a(io n(4)m ea n sthat the s oilev apo ratio ndepe nds nit onlyo n change ofw ater c o ntentbut
als o o n w ater c o ⅡteHtitself. For instance, at w ater c o ntent of 5 0%, s oile v aporation w ould
v ary1.1 n nin r esponse tolO% w ater co Ⅱtentchange; at w ate r co ntent of 80%,it w ould l･5
凪 in r e spo n setothe sam e water c oTlte ntCha nge･
2.3271e Z
l
nPu e n c e oftopography on evapor.atio n
Thr otlgh changes cum atic pa r a meter and sudace c o ndition topogr aphy changes
e vapo r atio nc ondition･ At the t op ofahal,the str o nger wind and higher v aportr an sfe rge ner al
resultsin more evapor atio n. How e v er,itispo ss ible thatfe w erpo ssibility of m ahtaining w ater
andlow er water c oⅡtenl ofs on. Thedailyevapo r atio n valuesfo rdifere ntpa rts ofahill hB C
arc $llO wn in Figure 3.
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Figu re3. Dailyso皿 evapor atio nat thetop(E,)(a), at the
mi ddle(E, ”)(b)a nd at thebottom(E)(c)ofahal
T he differen ce of e v apo ratio n a m o ng the three points w asfew e r a nd the m e an
di飴ren ce w a swithhO 3 皿 m inJun e, w he nlow e r w ater c o ntent appe ared on the gr ou nd
surfac e, 38% o na n a v erage･ Fro m Julyto September, the e vapo r ationdif6e ren ce am ongthe se
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pointsgotlargerh ac c o rda nce withhcr ease h s u血c ew ater c onte7It･ Ofs on･ re a chingl･0 Ⅱ 皿
o r m o re. Fro m CoITelatio n analysis w ehave:
E - 05 40 E
,
'0.664 (m m/d) (5)
E - 0541g
m
'0.695 (m m/d) (6)
Where E
り
E
れ
andE ar ed ailye v apo r atio n at thetop, at the mi dle a ndatthe bottom ofa 也l
respectiv ely. It c anbe se en缶o mEqu ations(5)and(6)that thed ailyevapo r ation at thebotto m
w a shigherthan that at othertw opohts ase v apo ratio nles sflan l･4 m ･ M o st ofthese cases
o c u rbad w e ather.
2.4 medaily pro c es sofe v apo ratio n
Eou rlyobserv ation ofdaily pr ocess ofe v apo r atio n w a s c a rried outh afe w daybothh
B Cand D IO5. D IO5pointis 5 km fhr 缶om B Cand with m o re drystl血 c e c o nditio n･ The
differe nce ofs u rface w ater co nte nt ofs oil is19･25%. T he da丑y pr o cesses ofs oilev apo r ation
a nds 血 r ateds o弘 evapo r atio nin B Cand D I O5 o n27 May, 28 MayI 22Ju n e) 23 Jtm e a nd 7
Julyare sho wnin Figure4respectiv ely･
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Figu r e4. Thedany pro cesses ofev aporatio nin B C(a)and in DIO5(b)
The observhgdays were ingo od w e ather expectfo r7 July
whe nlo calw e athcr syste m
appe ar ed. The dif6e renc ebetw e e ns atu r ated s o丑 ev ap
oration in the tw opohts w aswithin
10
-3
g/c m2 , 甲d higher s aturated s on e v apo r atio no c c u rred h D IO5whe rethe･ s
ur血c e w as
drier;buthighe rs on ev apo ratio n o c c u rred in BCdu etohigher w ater c o ntent･ Anyw ay,
both
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s o正 evapo r atio n a nd s aturated s oil ev apo ratio nin the tw opoints v aried in the sa m epha se,
e vapo ration pro ces ses mainly o ccuIT ed 丘o m 12:00to 20:00and the 氾 血 m occ urr ed
a r o u nd 15:00. On 7 July, when alo cal w e ather system pas s, the e vapo ratio npr o ces s w a s
disttlrbed a nd s on evapo ratio n a nd saturated so且 e v apo r atio nbec a me qtlite s 血 h D IO5.
Tb由 w asdtl etOfew e rvapo rsinthe atm o sphere abov ethe dry gr o u nd su 血 c e, ca usinghighe r
e v apo r atio nin the c a s e of go od w ate r s up ply. Both s o証 evapo r atio n a nd satur ated s oil
e vapo r atio nw er efew e rin M ay, which w ould bedue tofe w er m elihgand few er w ate r s upply
h s oil. O bse rvatio n rev e als that the r eis a large differe nce betw e en s oile vapo r ation and
satu rateds o且 e v apor atioT1inday血1 eanduttle onein night
3. D]S CUS S)ON
T be Ti beta nP hte a u, an e xceptionalgr o und su 血ce hthe w o rld,ha s a specialc臼m atic
se asonalv ariatio ndue to Plate a u 皿 O nS O On . Moist se as on o c cursh w arn se as o n, thisis m ore
obviousinthe studiedregio n. Ac c ordingZ ha ng(1984), the m oist- w aⅡ n seas oninthis regio n
beghs 丘o m the e nd of M ay a nd ends at the begin血 g of Sep- T his is v eri Bed by otlr
observatio nh 1993. In the m oist- w a n s eas on
, go od w ater s upply c o nditon
Ldtl etO m o re
pr e cipitation together withsurfa c e s oiltha wing 皿 akes e v apo ratio n払ten siv e. h the dry-c old
seas o n, there are veryfe w ev apor atio nfo rthe dry 弧d &o ze ngrou nd surface, and s o metim e s
c onde n satio nbeca m ec onsider able. Fr oz nthe observatio n a nddis c u ssio n abov e
,
the a m ual
evapo rationis estim atedtobe314 皿 , aTnO喝 them 25Ⅱ1 m in May, 63m ninJun e, 84Ⅱ 皿 h
Jtly a nd 64Ⅱ 皿 in Sep. ･
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Figur e5･ The v ariatio ns ofs oilev apor ation(E)a nd w ater 00tltent(Iり withaltitude
Ther e ar e c o mple xtopogr aphy andlarge relativ e altitudedifferen c ehthePlate a u. The
variatio n s ofs onevapo ratio n aJld w ater c o nte nt ofs oilwith altitude o n14 June, 13July and
llAug･ ar e sho w nin Figu re5･ Belo w5400m . a.s.1., boths oile v apo r atio n and w ater c o ated
ofs on decre ase with altitude; ov er5 400m .a. .s.1. , w ater c o ntentincrease bllts oilevapo ration
decr e ase with altitude fo rlow er temper ature . Therefo re, in且uence of clim atic and s u血 ce
-8 8-
c o nditons o ne vapo r atio nis based onthe obs e rvatio n血theha血 . Certahlyonthetopofa
n o untah evaporatio n w o uldsharplydec re as efo rthebar e r o cka ndfew w ater c o血 e nts.
T he geograp血icalco ndition is varlegatedin the Tibetan Plate a ufo rits br o adnes s, s ois
the evapo ratio npr o cess. A co mparis o皿 Ofgro und su 血ce e v apo ratio nbetw ee n Do ngke madi
Riv erba sin h Tangg山a Pass and UruⅡmqiRive rba sin inTia zIShaJI Mo u Ⅱtahsis show n 血
Table 2･ Soil e v apo ratio n and w ater co ⅡtcEt Ofs oilare higherin the hie m ediate z o n e of
Uru 皿qiRiverbasin;ofc ourse the airtem per atur eis
-
higher, - 5.6
0 c of 皿 alm can, but
wh dspe ed, as an 血po rtantfact or c ontr olling e vapo ration,islow er. Itis w orthyto meDtiDn
that fe w er w ate r evapo r atio n o c c urs h Uru mnqi Riv er ba sin, which should att血 te to
observ atio n･ T he w ater e v aporation pan w as seated at 70c m heightabov ethe s u rface h
Urum tlqiRiv e rba sin andthat in Do ngkem adiRiv erBa血 w a s s e ated o nGrolnd stlrhce. So,
thepre cipitation c ollection r atio w asdiffere nt, r esul血gindif6e reⅡ亡 err or h w ate revaporatio n
obse rv atio n.
Table2. Co7nParis o n ofm orlthlye v apo ratio nbetw een Do喝kem adi Riverbasin hthe
Ta n 1aPass
Regio n altittlde M o nth W ate r col)tent Soiley a･ W ate rev 且- Ol娼et
,V ed
(孤 .a sl.) ofs 血 c e s oil po ratiotl PO r且tio n period
(%) n m)
M ay 43 25 129
Jun e 40 63 138
Ta nggmi 507 July 52 84 133 1993
Mts Aug. 45 78 127
64
313
52 87
M ay 99
Tia n sha n Ju n e 60
Mts 35 49 July 63
Aug. 55
Se
81
100
71
104
140
11了
96
1986
Gene ral1y,it-istho ught that evapo rationis w e ak h the c e nter ofthe Tlbetan Platea ufor
itshighaltitude a nd c oldclim ate, how c v c r,itis n otfe wertha nthz[tintheiHte 皿 ediate 2:One Of
theTia nsha nM o untahs.
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